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Seiichi MURAYAMA : Basic studies on utilization of F; hybrid in rice
II. Degree of heterosis, combining ability and reciprocal
difference in diallel crosses
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Table 1. Heterosis in grain yield (% to mid parent)

g Omachi Miho- Benisen- Norin 18 Hoyoku Shira- Akebono Mean

o nishiki goku tama

Omachi (65.1) 98 102 115% 125%* 101 116% 110
Miho-

nishiki 108 (64.7) 103 91 124%% 98 97 104
Benisen- | jp5  gg (47.0) 113 1266 110 111 114
goku

Norin 18 95 86 105 (54.9) 115 106 101
Hoyoku 117%* 100 122% 110 (36.9) 128%* 121* 116
- Shira- ~

tama 109 97 106 105 118 (61.9) 102 106
Akebono 111 94 117* 108 116 107 (81.5) 109
Mean 111 96 109 107 120 108 109

Note ( ) : yield of parent per plant
%, %+ indicate significant difference at 5 and 1 % level respectively.
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Table 2. Grain yield (g/plant)

B Omachi Miho- Benisen- Norin 18 Hoyoku Shira- Akebono Mean
Q2 nishiki goku tama
Omachi (5.1 58.6 52.1 63. 4%* B7.6%* 54.0 61.9% 57.9
Miho- ‘
nishiki 64.8 (64.7) 57.5 54.5 62.9%* 57.1 56.3 58.9
Benisen-
goku 63.7%* 55,0 (47.0) 57.4 B2.5%% 54.6 54.5 56.3
Norin 18 | B2.4 B1.B 3.8 (64.9) ~ 52.8 56.4 53.4
Hoyoku 54, 0% 50. 7 51, 2% 50.4 (36.9) 56, 8%* 53.7* 52.8
Shira- o
tama 58.2.  66.7 52.6 56.7 51.1 (51.9) 52.6 54.7
Akebono 59.2 54.4 B57.9% 57.6 51.1 55.4 (561.5) 55.9
Mean 58.7  54.5 54.2 56.7 54.7 55.7 55.8 ‘

Note *** indicate significant difference at 5 and 1 % level respectively
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Table 3. Heterosis in panicle numbers (% to mid-parent)

5 Omachi Miho- Benisen- Norin 18 Hoyoku Shira- Akebono Mean
9 nishiki goku tama
Omachi (158.9) 95 99 108 105 99 105 102
Miho- ~
nishiki 93 (21.9) a3 91 100 98 90 95
Benisen-
goku 108 20 (23.4) 98 100 99 104 100
Norin 18 93 88 93 17.9) 98 93 95
Hoyoku 98 89 98 95 (22.2) 104 103 %3
Shira- '
tama 104 89 93 93 97 (15.5) 101 97
Akebono | 108 ol 102 104 100 104 9.7 102
Mean 101 90 97 99 100 100 101 ‘

Note. ( ) ! panicle numbers per plant
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Table 4. Heterosis in spikelet numbers per panicle (% to mid-parent)

3
Omachi Miho- Benisen- Norin 18 Hoyoku Shira- Akebono Mean
nishiki goku tama
2
Omachi (200) 97 100 101 104 95 105 100
Miho-
nishiki 98 A7) 101 94 107 99 101 100
Benisen-
goku 104 101 (124) 105 118%* 104 103 106
Norin 18 97 95 103 Qa7 93 102 98
Hoyoku 104 101 122%% 107 17 L117%% 110% 110
Shira- -
tama 101 107 106 106 111% (189) 97 103
Akebono 101 99 107 96 102 103 (150) 101
i

Mean 101 100 107 102 106 103 103

Note. () : spikelet numbers per panicle of parent

* *k indicate significant difference at 5 and 1 9% level respectively
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Table 5. Heterosis in 1000 kelnel weight (% to mid-parent)

5 | Omachi Miho- Benisen- Norin 18 Hoyoku Shira Akebono | Mean
Q nishiki  goku tama-
Omachi (28.3) 101 101 102 109** 101 103 103
Miho- )
nishiki 101 (26.8) 104 101 107+* 101 104* 103
Benisen-
goku 103 105%* (24.6) 106%* 1067k 103 104 105
Norin 18 101 102 104 (25.9) 106%* 104* 103
Hoyoku 106%* 104 106%* 105% (23.9) 103 107%* 105
Shira-
Fame 101 103 106%* 103 103 (27.8) 101 103
Akebono 104 102 109%** 107** 102 100 (25.8) 104
Mean ’ 103 103 105 104 106 102 104

Note. () : 1000 kelnel weight of parent
* %% indicate significant difference at 5 and 1 % level respectively
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Table 6. Heterosis in culm length (% to mid-parent)

B Omachi Miho- Benisen- Norin 18 Hoyoku Shira- Akebono Mean
9 nishiki  goku tama
Omachi | (116) 101 104%* 99 103* 100 100 101
Miho-
nishiki 100 (93) 106%* 100 104* 99 100 102
gg;‘ffen' 104%%  108%* (78) 103%* 1134 103%* 106%* 107
Norin 18 | 99 98 106%* (985) 106 102 102
Hoyoku | 103 103 113%x 103%* (76) 105%* 106 106
Shira- -
e 101 102 109%* 103%* 105%*  (114) 103* 104
Akebono | 100 100 108%* 103* 107+ 100 (90) 103
Mean | 101 102 108 103 106 102 103

1

Note. () : culm length of parent (cm) .
* %% indicate significant difference at 5 and 1 9% level respectively



62 C BERKERFRENRE H1o5 (1972

BEMAETERAC OV TRIEAERTHBU LOEER LTV 38, ~Fu s ROBEREL TE
) RLMEBERADOE AT I 7 b=k 7 OEFRECBV T HI3%EEOHMTIBEE L\,
LAL, 4MEERBYCTREEREMNERLTV S, TOL5 AT rVADEERZhIEIEEL R
{THEL DHAETHEENZ ONLORTRERBIT 3 L RBRICHREC BT 3BESBN/NE I 5
i lEx2bh5, :
—BHEAERICOVTIRAY I - "=k 7 0% ) RERMETIREER X UREDOVFhHIC
ACTHHEARENIEL, ThoHGBEEZELHEARRAY I I X IR X AR TRTHEETD
ofce £, HAETO X S ERREEZ—FORICAVEAEZBY TIEAT v VARECHRAIZR L
oo
BRR2THREOICNBEDEIOHDZEPE)FLELEDREER, Thbh, HEET X&KL
B, BETX TR/, IF=VEXFTIIBIVR= 0T 7 XBERTO 4 E®IZOVT, BEO~
TRYRERD LPEF L KEIIR . TDZ LIXEST O MTERE OB HAEME « TREHRME D LI A
REOEREV OBALLERMEOFMELEY 9ODBILPOT LR LAEELVE K L v 2
%o

EUREOEIC OV TIEEFNIEEKERERIAZ B hAL o,

6 —EXEAHEICKDISHUIT
Hayman (2) OFHEZE > TR ETRI ERIDI STk S,

KT —_BXBREXO>HMPHF
Table 7. The analysis of variance of diallel tables
4 ; mean square
factors of variance egree o
actor freedom grain yield 1000 kelnel panicle spikelet
weight numbers numbers

general combining 6 22118%* 15. 46%* 88. 04%* 7446%*
ability
specific combining 21 7463% 1.97%% 3.75% 239%
ability
reciprocal differ- 6 6014 0.23 2.67 87
ence (general)
reciprocal differ- 15 677 0.44%x 0.28 31
ence (specific)

—fB L R ER ARV TR EDHB B THLEEERA DRI, COZLIZZhET
BRTERLZ LEMFICEMTZ bOTH S, Fii—HATEANSIFE LR T 1L %KLL -
SEBVHETHEZER LI LA RHOREIC iz » TREOEER AT EETH 2 5l
+TB5LDTHB,

EHREEOEIT DV TL, THECRV TRED ESRMMICERS bRICBER Y, LAL, &
NETRRTELL S RBHWRICECTHED ENAHMBC L) DEZEFILOLHY, Z0AI
DUVTRERHELUVRMERENERETH S,

IV T

AXCBIT BT v v AORE L —f, HEMMBETRAORE, & bICEFRMIcRT %R



M 1 xo—RERFARICHT 5 EBOHE 1 63

WTRNT 2720 B 7 REE AV TERR E1TR o7z, RETINE - f8 - Bk - THE - B
E}; “DV‘ TIThE o7z,

1 IREZ BT 3 EMEEERAC OV TRAMAEPLESE TARIPHEZ LOY, 51 7HA
BTIX20% LA EDBME & ir. —BEER OV T L BEBEICERS ALz, £k, 2, 30
AR TCREYRMICRBIIZER LA DN,

2. BBV TIRMAENMEL, FREPREICRIZZERLL AP ok,

3. BT TIRINEERERPNT v v ABERELE L, SHEARTIORIU LD ~NTF vy R &R
L, ZhooflfidvTFhbEETH o/t —RHEARENICOVTLREMCERR DY, &b
2, SOMEARTIIENRECBITIZERELALNE,

4, THEIZBCVWTRAEARTFUIPHERAI VEL, SEARTHEERTh oM. LHLATFRVR
DEEELTEL, BEVACLINTLI%DANTFu Y ZAERLLBER,

—AL AR SV TR KEiX R L, 722, 30MERTREBOESREMCERE
BHhbhiz,

5. BREBVCTIHMEARLTHERNT eV ABRLTV 3R, 2oBERBL TEL, RLESY
BADEC LD TIB%HEL BTV BICBE R, Ee~T ey 20BRERERLERICB I BFT
E<, RESEBICETAFCIREL RS EHARA DR,
6. Hayman (2) 0-ERESTHECHE - TINE - 8% - B3 - TRERC SV THBATETE S L
— B L U EBEAREAC OV TIRINLLATORRICIBC THEEERALhR, EFRMENE
OV TR TREDRERESREMAEREL AL 2IBE 2V,

i [

AL, FEBANRERES TN TREREEE PR L bOTH B FIREFTRD
BT SR HIREE WD o ki B AN R RBIRE ONe IR KB BR B OB ERT 5.

X B

1. Fonseca Santiago and Patterson Fred L. 1968 Hybrid Vigor in a seven-parent diallel
cross in common winter wheat (7. gesti um L.) , Crop Sci., 8 ; 85~88

2. Hayman, B.I. 1954 The analysis of variance of diallel table, Biometrics, 10 : 2356~244
. 1954 The theory and analysis of diallel cross, Genetics, 39
789~809

4. Jennings, P. R. 1966 Evaluation of partial sterility in indica X japonica rice
hybrids. The International Rice Research Institute, Los Banos, Laguna, Philippines.
Tech. Bull,

5. Jinks, J. L. 1954 The analysis of continuous variation in a diallel cross Nicotiana
rustica varieties, Genetics, 39 : 767~788

6. JIBEIES, R 1970 ABEZESEMOFcBI24ERBIC > T, B 20
B 2 : 100~101

7. Lee Joshua, A., Miller, P.A. and Rawlings, J.0. 19567 Interaction of combining
ability effects with environments in diallel crosses of upland cotton (Gossypivm hi - su-
tum L.) , Crop Sci., 7 : 477~481

8. White, T.G. and Richmond, T.R. 1963 Heterosis and combining abiliity in top



64 SRR AR ENRE 195 (197

and diallel crosses among primitive, foreign, and cultivated american upland cottons,
Crop Sci., 3 : 58~63 ' ‘

9. Yates, F. 1947 Analysis of data from all possible reciprocal crosses between a set
of parental lines, Heredity, 1 : 287~301

Summary

To study degree of heterosis, specific and general combining ability, and
difference of reciprocal crosses in rice, the author carried out diallel crosses
between seven Japanese varieties, and obtained 42 F; hybrids (one of them
was lost) . These F; hybrids and seven parental varieties were cultivated
under field conditions at Kyushu university in 1967. The characters which
investigated in this experiment were grain yield, panicle numbers, spikelet
numbers, 1000 kelnel weight and culm length.

The following will be the results of this study;

1. In grain yield, specific combining ability was high, and 11 F; hybrids of
41 were significantly difference. And 7 of them exceeded mid-parent by
more than 20 %. Some reciprocal crosses showed considerable difference.

2. In panicle numbers, combining ability was low, and no F; hybrid showed
significant difference.

3. In spikelet numbers, degree of heterosis was remarkable, and 5 F; hybrids
exceeded mid parent by more than 10%, and all of them were significant.
For a general combining ability, there existed difference between varieties.
And some F; hybrids showed considerable difference between reciprocal
Crosses.

4. 1000 kelnel weight, all F; hybrids exceeded mid-parent, among of them,
15 were significant. For a general combining ability, there was no differe-
nce between varieties. And some F; hybrids showed significant difference
between reciprocal crosses.

5. In culm length, 24 F; hybrids showed heterosis significantly. But degree
of heterosis was not so high.

6. The results of the analysis of variance of diallel table by Hayman
(2) showed significant difference for a specific and general combining ability
in all characters investigated in this experiment. For a reciprocal crosses,
there was seen significant difference only in 1000 kelnel weight.



